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Abstract of JP7092687 

PURPOSE: To manufacture a subminiature structure like one formed of metal and to provide a 
photoresist used therefor. 

CONSTITUTION: This method for forming the subminiature structure consists of a process (a) 
for preparing the preliminary molded sheet of a photoresist material capable of being made 
sensitive to a developer by being exposed by radiation, the process (b) for exposing a 
photoresist sheet by a certain pattern by the radiation for changing the sensitivity to the 
developer of the photoresist sheet, the process (c) for mechanically removing the photoresist 
material and lowering the thickness of the sheet to a prescribed thickness and the process (d) 
for applying the developer to the exposed photoresist and removing a photoresist part sensitive 
to the developer. 
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\Z*iVTm&&t?Z>Z. <h©T€r-57* hU5>X Y&& 

(b) K7* h U-^X h 5/- KDSftffltcWrSiSSIt* 
Xh->-h£®ft-f-5Ig, 

(c) gE7*M^^Xh->-h^S«!MWICl8i*LT. 

h©JP*&Br£©JP**T<£T£li-*Xig, i5<k 
U 10 

(d) ^3fcbfc7*M/vXMcS^?H£®fflUT. Si 

»fciMrT«*wri«*£*. *o*v>-c«#ju eat 

i>X h*Nt$LT. KS&fclCftft* y*3tlfc*JtR 

^ testes? 7* yvv* b&&m?z>z\t\z£r)±mn 

ox-«nr*3tf*ti:fc:J;D. 87* hi^x hSfes 
/t^->T«3tr*±eia**i«"*ii*a3B««!) a? 

m 

[11*316] Kg«mhK&ffi£nTV>fcWMMA© 
KffllBIl fcPMMA©^iffj£» Ufc 7 * hl<- vX h h £ 
ll*»5/-ht«ffl«)Bt©IB©#HCaffll/T, 
ISS^tHMWI 1 i28c©;tr£. 

i eat©*xa&T«8&ft. K7* k w 
ttiaftaatt** i es©m 

« 7 

•5H*3I8iE$t©75fe, 
[al*JS10] &7*hWi^h£#5j&TSPHMA#ffi«> 50 
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TiSV>3H 1 fi©«8imWA-C&-5S?#gi 8 SK£©7J&. 

K7* h VVX VntttiLWs- YW> 
^<tfelim©JP*.*^U *oK7*hU-S?XK->- 

JP*S 1 imi*9l©^*-ST?«1*5a*Jl 1 Btt©£&. 

m«9H2] (a) iw«ny«jfr«ctKj:oii«wi 

©sg-©^ mm&'y- y *fftfc**is. 

(b) K7*M'5?XhS'-h©a«l«K*rr*««tt* 

(c) «7*hl^Xh^-Mm«ttM9fc»£LT. 

(d) tk wi-csx-r « dtjcfco m®mzm bra** 
^->-K£<MTsxg, 

(e) KS-©7* YUi>*Yi'-YZ&%-Oy*Yl' 

(0 Km-©7*hWv?Xh->-h««$S5«e<jt^* 
UT. K->-h©l?*S7* hW^Xh©^-SSfflfiE 

-rs0f^©»**TiiT^-a-^xe, 

(g) &%-<Dy* M^X hJB©S«l!C;tfr**att 
*«fl:f **««©*«^^->-Ctt»-*J:t«B=:7 

(h) K7*hU5'XMc*H-*a«tt!*iefflUT. Kit 
«HBfcMtt©B»-*J:r«S^:B»f©K7* hUS?X 

*^H4«*M©J»Sm 
[»#B13] »SS-©7* hkvXhv-hS**^ 
^->©ttWSTS^-r2.i(itc, K7*H/?xHW 
©»-©T«*»^-ht»«t*«J|IU *o«»- 

7* h- us>x h<m«minicH3c , r«xs«d 

&lt$9a2fleflt©m 

[H#JS14] «JB-©7 * h WJ7> Y v- h -hiSSSt 
t*S!*-r*±Exe*«. «3S*fc£ll©*Ji**y* 

-Ytm*'y*&tttzmm?z>j:n$:$?>.* 

TS*S13ICffiS!©^XilS^MLfcg»C. R74-hU 

^H©^ts^->- hsf^^rsxs. 
tsss^-r-sxs, 

K»-©JBt»^SnfcSE»H©7* FU-vX hv-h 
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»5/^->TK»=©7* bVV 

x bmzmytu *n-ewi-. 

* ©S®?SUc®Stt<DK7* M^X h&. 
yxHCttt-*£t&aJ£&fflUTBi£-f.5Xig, £StJ 

$gtt©&7* hl^Xh*|iJi£-r5±fBXg£, 

-m i k®m%m,-y*Y\'Vx bis-bt&m-y 
* h i^x vmtzmrzmz&m^mxmzsM 
©#&. 

t. &ss-©7* m^x his-hom®Mztt-rzm 

ZWtiimz^X. »5/^->tS7* 

(c) &8ftbfc7*hl^Xhi'-H;:SH&a£S§fflL 
T. &8i{0tfPK;:**UT!8§tt©7:* bVVX NSBSSL 
T. &7* M^^Xhi/-h©»B3tanfcllfc, Sc£ 
fcTtt&<IS#e<J»;:gi7# h U-vX h->- hS®V>T# 
t^fcSBI©/^->S:S-riS. S^tIie/hS«iS©^ 

[8f#3il8] KSg-©7*bWvXb->- !-©*;!£ 

@^s^js-r-5iijp©xes^trij^i7fam©*j5fe. 

19 1. <& SAC? ^tfhl^XhlfcS® 
8JK#tT&gt££T5ttStm?&7* h MSS 

T^a«?l!lfc^L.T^§tt©7* h 1/>>X N£I$£U 
*^T&7* hU5?X b©Sf5-© ; Hij£J§*->-Ni:gUi 

t s««fi- *igiD©xg&£fr»#3ii8ffi<a©m 

C»*«20] &7* Hl/yX ^©IfS-©^ mmis- 
®tiLM 7 * h V S>X h h«»*tB««{cBiS UT. 

ftm-o^mtiLmis- bn\zmi$.$wt&&tik*-\-tt\z 
em-fa* 5 ic^^- h©»*.&«i* sjiini©iss# 

tMFJK#LT$53tt£1-£E£©-e'i*£7* hk/X h 
*m©$ii-©^<»«^>-h£ftt6fcU &Sfi-©7*h 

wyxh->-h©w*^{*:t?«/j:<is»wic. susani- 
at-5&s&=©7* h i^x !>©&£«•£&&;* -a-a* 

•5/^->©KW«Hc«koTKm-©7* h l^X h-> 
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[zmmzmRvx* $m®imztti,x®&&0&y* 

bUi>y.bifc£L. J»OgtS-©7*M^yXN->- 

h- ©-#©«! \z&m-<r> y*vv*J7>Vi>-\-om%-± 

7*hU^Xh->-h©g£Bt£*t-*<B!lt&Sg-©7 

* b U-^X h K©gpt SSS»-f53i4D©KlSS 
StfSt#5i20i3i!S©£i£. 

[»*^22] &%-Oy * bUVZ b 3— b £8®- 

o>y* bUi?7.bis-b\zmLltWz. KSH-©7* 

io b vttmmumzftikLT, rss-©7 

* v b *s- vmzw&i£t\it®& tzz+mzmai 
t%&5 \z®->- y omfr&m-fz mrnxuzstim 

[s*«23] (a) m&-vmft-rzz.t\z&r>%i®m 

\ZMLT®&&t-rz>Z.ti>ST!ZZ>y*b\si?X bit® 
©Sg-©^dff£«->- b £fttsfrr £X@. 

(b) &y*bWJ7. b~>- K©J¥*£#-?tt&<&#8) 

fc. ks§-©7* b i/yx bis-b&m&mizttisTm 

a? tfbl^Xb^-bfcftft-r-SXg. 

(c) m^-oy*bvv7,bi'-b<D&®Mztti,T& 
%.&<oy* b W7. bm-rzmt. mmmmizMLx 
m&&e>n?->mi$i$:m-rzy* bvvxbmh&m 

(d) &%-<D^Maf$.My* b biz- bttnzmk 

&nz&£VT, ffl%mmiz£zf&£\z*iLTm&&om 
s-©^«^^->- b<Dm® : &mm-&z>&5\zmi'- 

(e) fK«u8#icafltfl«]iAUT. mu&mztthTm 

30 §1t©7* hV^XhSBSU ^ES-©7* M^X 
hv- h*5<klXKTl©7* KW-vX M«f t^B©^ 
*->£8|-fXig. S^tJjS/hS^jg©^*!*. 
CIS*JS24] K^-©7 * bV 5?X h h tf&y * 

bi/i?xbfgt&mm-rz>xmomz> y^bw^b 

L. ^eiTS7*hW-^Xh^© 2 Ffil^i/-Ktta: 
WiKTSJtf S r i: fCk 0 ttfc < 

KSJtStxfcffl!| 1 »:liK»©fflJ^e.K7* KW-^X h->- 

TS§tt©®«&+^itBa-r5«k5lcK->- K©^* 

&iai;Te7*hu^xMi£^u &-d*o'&\z&. 

m-<D : f'ffif8.&y*bl'V7>bi>-bt&y*bl'i>Z 
b®t &S?^-T5 5llD©XS*^tf g#*S23ffia©^ 

J^7* bVV>\ h->-h«»Sr«SttMCBi4-r5±gax 
g©8aic, &?ffif$,My* b b->- h©KS5t$ 

nttjtsffitss^u. ^TK^tifiK^^* buy 

50 XK->-h««S»tte<UCl*4-r5iJ*«24E^©^ 



-1571- 



5 

[^*B26] (a) ?my* b vvts bttmom—o? 

(b) »SA*->T, tm-<Dy* bVi>7. 

(d) *»-7*M/^h5/-Mca«W*afflUT, 
fflU &7* h l/5?X HSK^ y 

*awfc»*'r*fflttr8fca*. *vnrBwwc6E« 

©flU»*Tft*«Ufc». S7* hUVX 

[s9*«28] i££g-CD7* h b V" has** 

oT±Ecd««7* M/^x h»£xa«*llrt"S»# 

Jl26fHSCD^rSo 

[i!*3f30] USfi^®± tlT V> fc V >PMMA<Z> 

t«a«iBtsttJn»ic*v>T»»r**iai*^trii 

[»#JB31] S7* H l^yX hOS-0^ffl^^- 

scorn 

[a*^32] (a) PMMA7* M/^X h«»OS-(0^ 

(b) R»=«>7*M/yxh3/-hfctt»-07*hU 

(c) R»z:©7*Nl/^h3/--ht«*l»fc:»*lx 
& 

(d) Sm-07^h^i?Xh->-hS:^^/1^->OT- 

(e) tt7*hUi?Xhffl©a«»JSttffll/T, KSn© 
7* hl/xX h^-h+©R»3t£nfc:7* KUvXh 
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[«f*3H33] SS2I-CD7 * hU^X h h Sttftftt 
h3/-h»»*««tt»Cl»*-r*X8fc5aiCoT» R® 

X@^^trm*a32E^co^So 

[a*«34i mn-<D7 * b v b v- h 
k> hftB[^y*ai#jBfc*»-r5xe*d*, *o*kii 

L&AJH««ft^aiii©XB*dtrll«JB33E«o* 
& 

[»#«35] ±tf»-7 * h U^X h h 

i/yx h v- hfcfl»-r*»Jc*iirr««*H33E«o 
[«*«36] ®m-y* b vvx b><~-b$:&m-y 

*M/3;xhS/-hC»«-rs±EX8S* RIS-CD7 

* hl/xX |->-hSX-*©*5yt^->TfB3t-r$X 
8*5<fctfRffi7ELfc7* M^X SX8«K: 
MS**§M«33E«©#fc 

* hi/vx h^-hfcS»T3±EXS&, mm-oy 
7* hl^Xhv-h££* ^tizis-bmozm** 
$ nat 7 * hi/ yx htm© 2 m<D^m^m^- b 

CO & h 3 ramRTT * S T-f ^ n ^ * 

* b UyX h^>- KZ)-*lC»»dn&*ffi*t>^ll* 
3i39!EigcD$t/i#. 

[gfl*^41] R7^ h 1/yX hy- HttfWPlOftT* 

5»*a39E«0«H#. 

±ffi tTHt OBIfl!)JP**«tt 1 inm*^T^^PMMA®CDffi 
5^ ^THJ*»UfcPHiiA3&^ffiS$tu AoBE*#o«aii 
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[K#S46] S«±tCiS^SPMMA^^® hT>^ 

[00 0 1] 
[0 0 0 2] 

[««»#*] 5^-:/(Deep)X-&U Y#774-\m 

*g7* h>«^W7^K><t0 5 b-®ii5^x*;V^- 
£fc^t><7>T&9, un^7thl/yXh7>fM 30 

(D^^mmmmmmzmfT^mt-r^. jet. x-» 
o.i tfeaAs^ftfeovx^t^^TJiasna:^. £ 

lc« to -5 B»3W[-»«3t fc^ ^TBWIB t Bfc 6 & 
ST. ffoT, JBBf»fc«3fcl/fc/^-->tt* S83t$n 

y7 h <h LTOtP U ;* * 9 U h (PMMA) 

y^WGuckel)*© rv-f ^n^* = ry^XOfca60x 
^-^X-^itXUVU r^?7>f-(Deep X-ray and UV 
Lithographies for Micromechanics),x#x lUl^-i 50 
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yxXh (Technical Digest), yj7HXf-ht>* 
-&7^5 1 a.X-^7-^>'3 .y^(Solid State Senso 
r and Actuator Workshop) * \i)Vb>^y F (Hilton He 
ad), 1990, pp. 118-122 

[0 0 0 3] x^-^X-^U 
it\*7*><DXKyjr74)l&&$&* 3l€?«#^y* 

**-6«KB#BBa*-^>l.-- 
X(Karlsruhe) ©Iff >Xx^^^-h7^-^^l/7 
— 74 vy#X(the Institute for Nuclear Physics) 
(KFK)CDW.X-77x;H^(Ehrfeld) *±tWe-©;fcHffl 

^ttfc*:^T, ruGAj -co 

LIGA&©HRttfcR«ttW. x-77 x;V F9©3tfK* 

rtiGAife:HIU hy57-f-KJ;**>tfHliS»* 
(LIGA Process: SensorCons true t ion Techniaues Via X 
-ray Lithography)] , f-9^tJ)Vy^ yiX h (Techni 
cal Digest), IEEEV U y KXx— h-fe>^-&7f ? 
j.X— ^<7— ^ ya y^(IEEE Solid State Sensor and 

Actuator Workshop), 1988, PP. l-4fc*AS*lT^ 

[0 0 0 4] H^STrAWX* «Atf»LIGAi6KJ;D^ 

Mfflsns7*M/yxK-e*s. (RJca^&ftK, pm 

MA*«LIGA«Ba***J*i"«fc»©7 * h I/yX K <h LT 
AttftS!i?yfc*-3TBfjeo»^ -S£W1CB200-300 

mmz\mfc<Dmzmm*&?%&&m$WiWzm&M 

5 b T*J«$ tl^PMMA7 >T \Z\m^fr<bk&$LXt 
<^^«ST^5 e ASiWCB. HO 0 C£TCD7X 
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©jtaan&s*©«jB*62o* *t?©»7^^ace>jr 
mvA )Vk\$*v>mm\z. uiummmztttzn 

[0 0 0 5] PMt£A7;fr h U5?X h7>f^AS, JB®#JK: 

fto 200 aSiUA'6»*ft*'f«PlffllA7*M/yXh7 # 

PMMA7^Att, BttJGAtt0«»*y*Xfi*fctt7>f 
;l/ A tf> <hl\9 - >ft3 hfcM P to \Z&m* V>f £ D 71/ 
-t 1 ^ >^(microplating) Ufc»;:R7^ 

T&D, Cftf4*ffl«a: : Wij«»Snfc7* hl/^X h 

>>x hftK«*k:»#-r*Wfc:*u>y-#Jt-r*2:i: 
ttLiGAtt**nrr*©fca*uviJs*fc*TB[ 

^-SHt Lfc 7 * bU 97s h ft ©SfctfaflTCSo fc z. 

it. 
[0 0 0 6] 

mz\$®Mte¥$##&xfv^?u*%-ti)),T/UX 
3fctffc*©lnixatS*««"r«c:tfc»D, J;f5B«t 

* £ (C*5 HT*«T £ 7 * 5>X b £ Z.t\Z 

<fe"5>o 
[0 0 0 7] 
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f * c t fc i 0 . jB^£»#©a%t*ffiWfc3 n 

ft©f>r*li&»fc*V»t\ R7#M'xXh£'?X££:frL 

lt, ttttamuz-ttmi. nhn>*»s 

5. tf[7*hU^Xh©KS3t*n&ffl!» (Sfcfi?* 
[0 0 0 8] #89J&?iJfflLT. y*bfc«<hffl 

«ia#<!>»*«sww«fc»fctt. »7* h i^x 

•5. *ft*©7* M^XhS, *fcK*»**#fc« 

-€-©l»AttRS5«$nTV»&tiPMIA*»«? 
M^5?X h->-hS^ffl-r-5rtt*«fc0. ^©3©JD©S 

t&a. s«±t»^an&K#©«jS±tst7*M/ 
s?xHsaffl-r«»-&. jt««»^»»iffl7* hkv'x 

W^fJPMHA©ft^&gtS«±tXlf>^LT, K 
vX h->- h£SXtf>^Lfc7* hkvX N©±6B 

icsbsu, dn^p#m©^ffis : tyv--csffla-ii- 

S©PMMAS€efflL-fe»^lCtt, 
©PMMA*KSS±CXlf>a*l/T. R**=*JH8ii 

S*lcrn6M#W©?fSlcafflL-T. K#Hfc*V»T 
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[0 0 0 9] ?tlS»lft7*H/5?XMiWWi 

ckDmafc«WT?**tt»©Bfje©w*©7* m^x 

h£4;L£. R7*hl^Xh5/-hiRfflRi©JWGP 

fcttthwaasn, b*feR7*hw>xh©i*rtraHi 10 

T. R7* M/5?X h©S3tEB*J:rSS«WK:±** 

xh©»©jw»fc*»§*r*££fcbfc, «e*prfig 

SS-r-SKOfcfe^T, #^W©7*hl/> ? XM41« 

s mi b»* 7 * h v >>x MBa#e»«f a? 

^Xh^h$/^->ftim RfMMfcUA--/t 
KJ; 9 RSTS RUA-/m»t)©7*h 
l/^Xh^HM^g^^^^i^ttc, RiS»i 
SXy^>^*fc»4»*T*. C©7*M/^Xt->- 
MiS*fefcfcV>©T, R3^SWI3tl*R7*h 
l/^Xh«»ttTfJ*StoEtt*'b-B, *o*»bfc?K * 

[ooio] n*—>tt\,it7*vw 
xmm?zzt&*!mt'r&. £©«t 3 

!K^«i«W#aj:0fi©jeir^ a*W4T2rtt 

»4*«Wt«oTa^©**feT»l«T#-6. 

©7* hI/^Xh»*«3fcb&ftK::fcVvr* T^o^tlfc 

a»-r«wfc:, K»-i©±«aHK:itd-r«. 

tt»=Uie»rS©W**-CW»l^ t£?g~/I©x-*g 
(r££g^£fT5. ^©^fcbfc^hl^xb 
U RftfcSnfc^a-hl^XhfciD 

2HH±ft^«a«:i4c:©J:3tbT#)«"C#*. - 

c©*ttswffl"r*»^fctt, s£sg-©n (* so 
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fc^n«T©^) omytmmm-m (£fci4T$© 
£t©®) *©«t»jeanfc«rtK:»«*. »*W4 
rawx-»#7* ni^x ^©^jiic^fcfiAU ^ 
^•3t"r-5©fc+»&i!**T?*seK***«. 

[0 0 11] 3©«*«a:*JI»jSttfc*V>T 

«tt*fc»aanB*nfcPMMA) ©i©-^©«i 

£@#T£o £©7* hl/$>XhS'-H4*>fcDJ*^ 
«AaHDm—3im©JS*©t>©Tf*Q#, £©*§-&RA 
»X-»4, R7*hl^Xh~>-b£*©£#lc&55§ 
^fcWfcft^ttiT**^ *«*«*©R7*M^ 

s?xh©+»&«3ee*f«t>©Tr**j&»tttt^. * 
c-n*»*b, 3Efctt : wij«»^-Kfta6R©S3esn 

i?XN©a*&«fe, *fcBf5£©J»**TWIiT*. R 
Bfje©JS*»4HRTr«3tbfc«W*T^ &y*vvv 

&»"r©»c+»fc«iHsn«i/'<;vj;ot)^svi. 
^xhftifr&u *v>THfe©j***T««u jsm- 

«T«3fcU RK* bfc 7 * hi/ i^X h SSttT * E i 

fcj;o»i«*ns<Bat«KTf**. b*>b&a*e, ^ 

l7thl/^MH 7*M/v?Xh©&S»*>-h 
(BP'S* *«fc«£anT^&^>'-h) *Z-<D£o\Z 
ffi«rS£fcfc<fcD»j8'?#, RSJ»^t4^1©4:^^b 
T»*Stl6*, *SV>ttR»Rfc»»Sn&*fcWJ* 
£n£. 09;itf> 7* M/5>Xh ©»-©->- h©—# 
©«sefje©/X^->©XHBTf«3Kb, R®5fcbfc7* 

hi/vxh&a®bT> cns»su 2k^T«m*n 

fcR7* hW^xh©«H*R«-«©&S*Bfc*^ 

?-* R|g-©Ji©a&^Si4W^2tt, R 

*-»©J»*)&tBf3t©U^KTfci*i;6n<5. R»f« 

©i?^t4, RB3tsn&7*M/^xh««s«an, ^ 
^+»ic^*$nr, £R©/^->£«b&iR©i^ 
;u-c&£ 8 »=©*±«B»©iBSH«a*jsfe-p»jES-c 

[0 0 12] :^«lfe7th^^hy 

©-*©«, (**vn4«ir(ca*$nfc 

7th^XM) tC^^tlfc^-©l©> X-*-C« 
3fcl/*oR«3fcb&7* hk^XhSattbTft^BS 

T, R«3Kb&7*hl/yxh3WS«BK:i:0+»K: 

*tC, C©7*h^XhSBP»C»*"r-&ilt3&«"C* 

b^bft«»6, *f bt>j:©ip*©iitefeft*irr* 

^SI4^<, ^0fMJ^tfc7tM/yXhv'-h 
$[^S(rbT«L^U, «»»KX-*T?-*©«ISII* 
b, ^S*brctl$^mf©M^)Sg^b, *vsTR*=© 
l^W^bT, X-*T?B3tbfcR7*M^yxh©±« 
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mwzizx^vmfrzm'rzzt&xzz. ^fscoao 
d©*ftjc*^Ttt» ss® 

[0013] ±B*tt©wnfc*^Tt», ttSca^H 

*&21iAfC#S. £©J»V>JB»!7*r*W>Xh 
fc7*hU5>XMiftKJB-©JBfc^U 

7* h i^x h*fcH^fca«snfc«ja*ftBur 

[0 0 14] LIGAft*J;W©Hai6fc*Vi 
T*JB £ tXT ^ £ £ 5 &jB/hSM8iB*<0«jfi Kfc to TfiJ 

^(Formation of Micros t rue tures by Multiple Level 
Deep X-ray Lithography With Sacrificial Metal Laye 

rs) tmrrz*a®iitms.i9Q,M7 fi:E«snt^ 
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ssau^-c**, j3^7*M^xh 

[0 0 15] *«Wfc:6^Tfck fi«7^M/xX 

20 frHi 02,000,000) &h~3tfV* i ?')V**i?Vl'-b 
(PMMA) # S b ft h SSJRlCflWT * Z tifiX 

&J8t-££5fc££fcftfcv^ffiJ&^7* hl/yX h 

a, »7*M/yxh©-«*«3t*n, *^»*sn 

fc«L «-5^tta«-rS7*H/^Xh*tt*«^6iI 

tt«W»^XIf>a*bfcPMMA7>r;i'AT*D, St 
7>f*Att4i»©*aTR«Rfc:iBfflsn, floflMt;* 

ffl»Xtf>ft*7^;VAtttt««»li (Urn-Sam 
Sfctt*n«T) WD)Bxe>B#7>f^Att» 
ir©^^, ft«BS©W)B*J;tfHR»fcl4LIGASfc*ii 
40 T*JfflSnr^«±0JS^ (25/im-200 am) 7^;U 

to. mimmy ^ )VAm\tUi^m&m?m^- b\zj: 

tt«»xat»c^^-^>yoBH«*i;i*, ^^-n 
^«ffls*jDbTR7>r;PA©«±tts«i»"r«»jfes 

*%K ISA. S5^aPMMACD^$nTU^V^{|^ 
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So 

[0 0 16] znfcitK ft&LIGAiJOXKfc^T&^O 
MMMA) tyvHMfrSR^aaS'-hiHfflaBi 

n, amsa^-HtaaaafcowKa^fcaa ^ 
aiccfcottta^n^c aaafcaasn&a^aaas' 

tt*«*ffi±T?©jEa&Kafc*"c«'fa. ^co7*h 

a^x^iS«ffll/T^->fcl/T, gatt£J:*R 

ifii^mioa«^tt^»©a«Mfc#i/Tft»ata« # 

tt^^tOT, a«S3£OPl0lAffiKK±ttaa»K:J:« 

«««iBaan&a*tixr*R»fcflv^fise'b^piiiA 

[0 0 17] co^mt, Mfctt*tt»VMB/h£*»# 

lsaa-rat, aan. ajuaanaa^unx 59 
5aaHu *®±fc*»»*;snfc«*s!Bai2S 

Jl^a^m 2.5 MDOoafflrtlcfe^o ft^M 

&LiGAiraxttfc*^Ttt, y*aai3saa«ii 
a, aaai2tta^y+»»i3J:K:aa^y*fc:±Da 

PMMA, «Atf5HPS496K©PMIIAOHftXb!>a#l/T, 

sssnogffi± <*v***fi3±) ^jccnta^aia 

«12±©B15il/T»j£-r*. H3K*Lfcft<, 4ff 
PMMA^«^bfe7^- b M7&PMMAOX 

K>a#b&aai5<z>±a(cEB"r-5. KBista^Ht 

&Bis-bl7t0momMLitRffi*%;\z^;v-- 
& «Atf7;i/3~tf/>l62o©H\ x^-;i^-;kdb 

2l45«t«Wfa22SttfflLTKHl5»C»b#»r, Mfl)2 

jut*. asftanoaBa. »D2ii5j;tf22atfK:a 
«2o*»d»€n ttt/T-sa^aja-jBbfc^-h^ 
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iff 

[0018] H6eaa-r*t, r^-M7*j:ixrh 

I5*t, 0f^o/^->^ I fo^X-«gKiK3O26&±SS^-r 

3tan^o xHB*t»asa:»^icttDv««att» 

X ^ £Si§ * h 1/ y X HBl7:fe«ktrFBl5ft© 

B«27fcAlrt**. ^n^O®«27*X?tt, *-<D+<Z)Rif5 

$H^aa©a©*ww*£i;. #<i/TR««ttsaa 

r&£?z>z.ti)S*iffit&z>o #<i/tasn*aaft 
H7t*i3t^ cc-caa*««fiaaa-c»*s 
n, aai7+fcttBP29Atasn, aap©«o^tta 
aaii©affi±©a^'y*a»i3*TRai/T*D, * 

fflajti2©±«s&tt-»*auibTv^. s8(C7Kt 

*UT, RK0>&BaBl2lCtt*TttSB±fi:&Ha& 

30ft»a-r*. aaxaiiaars^* h u>>x h©£ 
t, wfeaaapiuAaisatfta^aa^-hwoa 

«W# *RSLT\ tt*Rll©*H±fc a 

aai2*±t«o*a-r. c:oesttaoajB3oji*»h: 

7* hl^vX h^-M7©a*fcnH*©BaT!*oT 
"b^*to&V^6-e»-5. M^MBfitta£200 Mm- 
300 umfcU<tt*na±iUT»J5KT?*» fiP^^ttO 

LiGA^tt«^4*aicaauaa^ofca*Tr«aft 

[0 0 19] 50Mm-1000MmSfc^ j enK±cOX-i8l^ 

attTa**^* h wjx hasa»fta«±fc:a«T 

*a«tt-j.au^xh**ftaanTL*Att, 

ataa«t©w©a»«K:HaT«^a^«>na6« 

st^-So **< vrnznituvx ha»e«)TA»ft 

WSWfc»x^«ft«TfcR9rr*. ems©¥attK 
TcD%^> BP'fe^Ua.— 7— U--f X>Xtt(Brewer Scie 
nee, Inc.) (P.O. #y£XGG, P-^(Rolla), MO 6540 

da> ^ a#t?# saaaaanAPx-KL * u->a > h (oli 

NHUNT)/0CG, 3=f-vU^ h v^>x>^^1f(Garret Mou 
ntain Plaza), ^XXhA^-VX NJ 07424* 6 A# 

496,000 Sfe^U^^M^d'U U-hft^WT^a 
«7*M/^K fiP"6496XPMIA7*M/^XK X- 
h (Suite) 140, 301U>^>»>^HH^^yaiDdenvoo 
d Drive), TJ|//\*->(Malvern), PA 19355-1758(0^ y 
H7xD-tt (Good f e 1 1 ov) * 6 A* RlffiT ab 0 , 2, 000, 
000 £8A£MS¥##Tfi<Mw/Mn=i&2-3) 

tlftSf i«»#U ^WM^J 'J 43 
J;rA001^XXh-fe>r-#— ^7^a (Vest Saint Pa 
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ul Avenue), (Milwaukee), WI 53233 © 

7;H«U^^5*^a(Aldrich Chemical Company In 

c.) fr$\&Q&fc*7)i*99Vis-b*sv-&m 

[0 0 2 0] 

©«*©*««*r*. A&n&£tKi:miMm©si 

02T*BStt&Si£XATS*. *fc* 

©JP3200 A©SHiiI>CXAy*U>yfcck*Nl©JP 
£200 AOJg-Hift^to. &UTKXA*, 
* U >^8B^SBtO fflU ±l2S«ffiit^APX-K1^30 
00 rpnfcT30»nxt!>a*L, *^T145 ° CT©30 
fWB<!!>*yh^l/-h«#»*fiofc. R8S<£ifl&l© 

#*T#*. *V>T, 496KPMMA(9S§il!)©JI£2000 rpBfc 

n-;HH^;k IP£60° C/&S&£i§gT180 0 C£T 

180 * cfcTiRMmweu *^-c6o" c/mz 

Tafi*T?fiflEftStf§Jit*^a:««#tf/7x-;w 
IM^fcftbft. £©T«#»b£PMMA5/-h («A 
fcf, 1.27cB(l/2-f >?) x1.91cb(3/4<>?))£, &1C 

it, io/z i©*^;k**£Ui^-hS»»r^*tt^ 

WBk**)V*9!?y k- hTHHLfc. 

[0 0 2 1] £©ii»£7;i^x^A3gT8^ 
1.27cm(l/2^ ©^©X^-JI^-^ (7JI^X 

^^«Tfl*n&) t ikgoaos^fflUTS<^fS& 

T^TaD* *©«»«0*J:tf7;^xi>AlB** 
B«»£»ftLft*XA#^X ffi*L<\t 
fcTA-v^Lfc) WB**fcl»© 

SK^WBaiw^ST**. £©8Bn©ttitJiin 

±B©±3fcbT»JES*tl&KPMIIA7*M/^X 

dOff^l/^XhJitt, 1/ 51 * 

[0 0 2 2] ¥JreftV>&g±T©ffWMMAk$?X m 
©W»?-1I 

T©MDT&ofc„ AfflW&a&KtLT, R*»2.5 m 

m©&Jg|«ig£WT£7.62cm(3-r>3 1 ) ©Si^XAfctt 
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fflbfco 5tr, <BCK:J:Qtt«fiBI«APX-U«. «Att 
3000 n>nfcT30fWBIXbr>a#U *^T145 ° CUT 
30»B*^ h^W-M-ckt)j»f*ttfc. 496KPMMA 
(9SS*)£> Xbr>tt#«Hcl0»M<Da3il9IBft«Vi 
T, 2000 rpBKT30f>MXbr>a*l/fc. ftWt 
/7x-;HM*Jk fiP^60° C/^fICT180 0 C£T# 
fiU 180 0 CfcTlBWBfcftU *^T60" C/SflCT 

aa*Tfi«*atf«^t*6a*i(j^w/7=-JW- 

^JPfcttbfc. fc-5-^C0496KPMMA(9Sfi«^$, X 
10 K>ffc*t>fclO»IH©ii«»IHftl»ViT, 2000 rpmtCT 
3MWBxe>»«bfc. *HT, ±B©±5ftftft»t/ 
7x-;MMi^l'fc#L«:. 
[0 0 2 3] *C £©^&^b£7* hl^Xt-> 
-hft±E©*0<496KPMlIA)ifc»»l/&. lnnn©J¥3© 
: FII*»7 * h l^yX h 5/- h aftWKfti LTA^T 

*) X««IAfc7^*y*-S«ffll/T, ±0.1 ti 
m**©tt±tf«H*^*BrS©J|t* (±2.5 

Jg«l© l m Ha y 9/ ? -f h x;i/ h # U * v b e 0)1 b 
"75 5— (Jung/Reichert polycut E ultramiller) T& 
So ^<LT»snfcUyxMBtt*ae>Tfi»a:»»tt 
Sfcfe, *^fi«6TfiVirt«S*t>^t)©fcJBt)n^. 
£©£V>k$*Xh©B^tt:/5>^ Ml^fti^BtU 

h#&fftsanT^s©T. *©»*tt3isa*Kfc* 

K*«S***^*tt©***l/e>X h©Bft©Mtt 

T*<b^?^>©«ffl*«ST*5. 200 /im-300 /z 
mOk^XhftjBWftrafcJftfc, KK^S:200 ml©CH 
2Chfc20~30affl«8tU *V>TJEIC100 BlOCHrChT 

fflTS^fc'b'sriBT**. 
[0 0 2 4] 8087^ H/^X HBg©W»^)B 

■«Wl:a^T«*T?«5. r©J:5ft«JS#©ttfi*tfe 

&^10-^14tcg|31bTlftWTSo jfet", ^lOtC^Lfc 

4z? ^^tc, c©*fts««4i±K:j»^«tiB4oeaffl'r* 
t»%, *©±fc»wtJB4o>)5»rtan, ^«a®fia^ 

)Bffl©»»tt7* M/^xhffl©a«w©a»»d»LT 

B*©tta©tt4fft»»T*0»5. WAtf, ^7^h 
U^Xh^PMMAT*^^^, K»»TT#fc«ttJBI4* 
Sfta:PMMAffl©Sft^ WAlitJ^UX 2- (2- 7b 

*vxh*v) x^y-;k x^y-ji,75X 

50 *fc»LTW1*T*«i»!l3ftt*ofc. ^a«©^tt@ 
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tt. *;fcPMMA$©tt7* M/S>Xh£ft*bfcV>'JA- 

PMMA7*hl^XH;i^vrtt. 3I3fc1i'&!©W;M& 
8fc7yfc*^S6fcJ:DI$£T€?3^> (ttS«(CX 

-f 5 KK:*fbT3Ibfc<J A-/XI4*«fl:7 AT 
S3) !MX>X(BrCTer Scie 

nce)7l^A^T£S$m©PIRL#lM$ h'W. ±E 

tt@tL,T?iJffl7?€ffc. H10fcSbfc»<. tt^«lj£J& 
bfcSfc&fc&V^a-hl^Xhv'-K 09Ati±gS© 
Jf*bWJMA->-h£, ^tl42tLT±EO^ST^ 
4lttJ|40C**Ufc. ^©SS±ffi©SD<W0U-C. tt 
aiMv- h©J?**ifi©i?r£©J¥*i: b&. 
[0 0 2 5] 012C;Sbfc$D<. X-«TXi'44tt-€-0± 

ft. «»31£*nfc7*HWyxh*. *fc±B©»<* 

&7* h l^X 3&»t3013lC*UfcM*W 

7* h>5?X HM48ft»l/fc. VtttttJHfflOU 

aJiWCXs/^^bTBfSU bTtt*3S§48£S 
*41j&> 5 S fi 1C bfc. HMfc^tlfca SfiS^OWttl^ 
>Xtt©«MK&*b. Hi4fc^Ufc»<, nntt#fl* 
#U tt*#te*©±ISEfc«ktfJi;$ffiK#bT^!g± 

tt**©JP»#ASttCtttir 1 a**-?*}* J^CfC* 
"C#)t. tt7# hpyxhibTP>WA&ffifflbfc»&» 

«oTU>XtbTffifflT5©CStT^fc. 
««co3!ffl!T?»*-r*J:i*twj«T*afc. Jit. tt 

«ttJH±caanTv»sKPiiiiftiBjfi48i4*sfc«an? 

*©+fc/'«*->fl:Sn&iBn*#L, RftttJIfr 

asnfcBBgOTHSfliWlS^fU K5'-Mi*fcz:©3 
<fc \Z b XMI& 3 ilfcttlB □ fc^T * 8f J£©8&1M$14£ <b 
■o 7 ^ * &»» t bT^fflTS £ t fe niffi-c* o 

ft. 6 tt. tt$J«lPMMAS'-h£8MgbT. 

n/tgsa* fc?ieisa nfcPMMAS© fc© t-r -a c t t>t?^ 
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ftK,fcD@ft3*i£7*bu>?xh;tm. fljjtKfPMMA© 
[0 0 2 6] #Jj7* M-v?XH8i6©aii 

-k t>b<tti®©as^tiae(±© : i i ffl^7* 

i0 j£b-c. 3f3£©«<6r««©H^7c^jgeB I as3gffl©st 
br, *«ntt*ne«(Kfi»«tUTttffl-r«!ii3j« 

JIfflCfcVsTtt. H15~HMfcjftl/fc»<. Sfi50tt* 

©±fc»j*snfc»3t»tt52*^rr*7* i- i^x h© 

Jl51£WbTlA;fc. £©7* hUi>XMI51tt±!E©«fc 

a? 51tt. 09*tiP»fflA©ftSJI£bT&W©#l5£-e«t£T? 

M/^Xhv-h54 (fl*tf, ±ffi©«k5ftl&tKPMMA) 
€8S&— H51fcJ6-&U ^-3Bf^©J?*t*T?*ttlllX 
bfc. H17fcjRb&»<, X-«855S*S/1^->©XH|S 
®JKf&R57£^-5XHtS^X^56S:frbTS!BltbT, tt 
^-^54±©®«58&gJtbfc. ttffi«58(i^CTS5 
<B«52|*ifc#ftb, ffi-3Trne.fflWK:83tbfcffl*S2 
©*^ttm-S54©®)ttt 1 lCX-SI£§Wc. @51 

50 *<tOt54©j?^ 3feu:tcx-i6l55©«g^ra©g$*5J:y: 

&£Xfsm%*m&VT, KiB51*J:«54PI#t*»t5 
«VX^56©||P«WT*fc***«*+»C»*-r« 

<fc5fcS#?-C^fc. «#©*^«017lrgl*$nT*5 
0. ■€-:i'r(4ttX-iSl55tt7C©S3ta*afc®«52Sj|8AS 
ttS-®51©#ISM®«*®3tbfc. m ttVX^56 
ft--kil-C3bZ> Z. t ^mMt^-V$> K) , *^KX-«55 

[0 0 2 7] H17(Ctt#tAHC21©**ijK^nTV^lC 

■r*av»**. ±ffi©iesffs©s©afcit»?)M-r^ 

BP^, S»©S©B3t*»^Tbfce), ttB 
■T5rtt±0»^bT. ^Bfi«60*Sb, -tW+IC 
-5. s«S0±iZ«UI#«Vj£'r«M)B51«J:CAS4«. 
50 i*»T*«. -ISWtC. tt^-® <*&««©«) rt© 
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m-lrtoK«*S52tsiMi-cir5<t 5 \Zt 

(g60ttS#*tt®*f IcSSnS. KB51:fc<ktf54 (36 
#1 mm~ 3 inn©afflrt©J?i*£ to, fc^SWX-glg! 

fcttJtSMfi^?«©PMMAK-eafe*®^, ^©PMMA^y 

v-a-flsiicjin^ 2«©v— h ©+#&*§&«§£«•& 
gg»c*<S5nfcPHHA>'-hSTS©*«$n 

S»Ufcit»!W(S»f-a©PMMA (flIAtf. 496K PMMA)S 

©PHMAtyT-SRfi^^SPMMAltf^ffl^-ttT, &)§ 
tSfStSBS^nfcPMMAv'- h £©K©&aUS£&StJi£ 

-rs^ai-efffc. Rfc#^MMA«fcx-«83fcK:*tb 

[0 0 2 8] fc5-^)©^S®fe©)®f=tt®19~®23fc 

Xh©^&OJP^->-h62 (WAtf> 1 mm~ 3 mnK^PMMA 30 

XH®»iRaj65£W^SRVX*64£:frUTX-»63T8# 
L7t. Kvx^64S3ii-r-5X-|863T8)tUfeffi«66« 

+#fcx-«6-etig£n. «s^tUTc:nf.©®««7* 

U ^©S^tCfc^T, g7tf hl/^Xhv— H62«+ 
#KJP<. ^©fc*6tCRX-«T+»(C®?tStlTSISS'J 

-h62©^*©^tS8»WIC©«.ftj»»oT^fc. 09 
A«. K@«66©»S«^tcaSyKTT*«**. - 40 
CTK^-h62±Wil,000 w(l mii)a±©»**t>0 

m.-zm% urn r->- h \zumm<mi>mm sn. 

02OK*Lfc*D<. KS®ffJC±0K««66©7^hU 
S>XhjWt5£3*-U ^MiifI867#83nfc. 

h62£, *til®Snfc®^70*t)OSS(C)B^ 
£ftfc7* hV-i>XhJ§69i:Jg&U dCT?^®69S:S 
«71±»itt»tfc. ^©@69tt±K©a-!r©^r)* (W* 
tf. »tttPMMA©aS!Sfctt^tlB6^7* h 1/$>X H©<£ 

m ©Hn*M^iDKSS7i±»c^s-ctfe. n©^® 50 
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S>X M69£8£3-8\ ^gt®©^KlC^L,T. R 
»z:©^ffl|)S»5/- hJI62*©2Btfc*£67£R5S-@69 
©$lt&i£70<!: ■€■©&, 022fcfE«©$O 

<, R7* M/^Xh->-h62&Bf«©P*l'*T«Jtt 
JDIbfc. 88f)fc©Jf*tt> SE>'-h62©^ffi±©^ 
67©&3«k9fc/h;*<, K®«67&+^ICPHfT. Aog 
Sg-7* bl/^X h®69rt©TgBm«70t©aiHS:Wffi 
itit. H23ICffi^©»<, #l»l@»S«J^-rS©C 

Hi8»®«74S'bos=7* h vvt. vmmm^-y 
tvvvxbmmzte&zikit.. z\n*>3-D<D®Pwm 

eBBa©a«ttBit«!Wtt*M»'b©-c*5. ens 

^»C±E©«fc^lcm«t«kD^P-Cififc'r^t 
ifi-VZtt. R#S®73. 62*5<fctf69£ (0S*.tf. ±E© 

v^z/Tv b&mm-e) N&ufcflte. *ft±ffit©8 

[0 0 2 9] 019~023tcE^nfcX8tC*3V» 
T. ^jfi«bA^S^bfc^-h62tt±|3©$D<ffi3t 
©«fi©3Sa^«CS6STt3 fc©ta»1-^tT» 
S. 05. KS«71tm-®69ttt. £*±&©7* K 

v?*hm*mm?z>z\t0°mi3. mmi s^-c^ 

>^ia (^©iicjg/jNSIoiKS^ro^ftlinia^ 

SWv7Xhi/-h62&gE-> , J3>SfitgS3ibT. ■?■© 
±©HIgSSffi5::t*<T#fc. 87* M^X^-h 

62*t. gtSfiicssifrswusj^x-^TSJt^nTv^ 

©T, &Sffi©X-«8#fi*St?&D, *ogStt±© 
@!S©^ttleiasnfc. C©S62ttR$fil67S:SU'r 
*<fc5lc«a«lnx$n> *©TSB©Ktl]8S©aB#^©7 
i'-feXSBliliUfc. «9A«> K^(S67ttKSfi±©^ 

fyvuVVVT, h**»t±32©J;5»C^U *-5Htt 
o*:. PHMA«^©,t3*B«lC5yL,TW?iJ^t}^t?*o 

[0 0 3 0] ±ffil8fi©^ftlCfe^T. WA\Z^1t 
»<. it«SWiP^7*hU^Xh^-h80*. X-«VX 

>>%2h\zn9- ymz^^ntzi-^mmm^ fctjg 

X-«VX^82S^LTX-»81-eg^UT. R7*hUS> 

x h h8o©x-«irsije$n, ^os^-c^s-rs 
©7* b*wm\zmmi*&%-rz>z. t\z& n 



-1580- 



(13) 

23 

89fc»»Snfc. #<bTH26fc*bft«K, SffSX® 
»-l87rtO*«88*6»*an, »t7HlMH«903S« 

sn. *&tt»-)B80rta>*«85*6«>K7*hu^x 
h#»*anT, mi««9i3S«ai*nfc. 0MM85*,): 

[oo3i] ±E2ao<oxejH©ftrn**, s&^l 

«fflLT*««CiiS7*fc. fi^ojp^ (l-3m 
7*M/^h->-h f4+#fc3tae * -6 , 

ofc. fl*ttXSB (H19-H23®JBff£S(H) &^28 
L*>U K24-^27<Z)XgtI£fiJfflUT 

^ffi/£^7*hWvXh^-M00 ft, X-«VX^102 

±fc*s/x^->T?»rtsnfcx-»««a!io3 «rr* 

gEVXy*102 ^@ii-r^X-®101 TSt^bT, R^HriE 

j^v-moo *tc®«io5 %M&Ltzo &mmos \$m 

fi»105 *4K7* h U^Xh^ MOO <Djp*£#©ii 

* o t ^ a ica €f a*^ o &. c © 7 

* M^X hv'-MOO **fc»»ttl05 ^jcos^sn 50 



ftffiW- 7-9 2 6 8 7 

24 

*lc£Bg®**109 St>o«t5fc»j«l/fc. £ft£2acr> 
Jt«WJ»^7*hU^Xh^-M00 13 J; 108 * 

\zm% \zm$?z&? tzjj&iT*<Dmyt2ntz%m\zT 
mmz&GLT. m&thTfflmmiaM *±wio9 

^30(C^U/c<J;5fcfflS^3iS^^$ii:^ u©@ 
#^Tgffi«106 *tH3HC*l/&ft<+»»C» 

ft. Mftflttlll ftfc^!ia57*M/^Xhv'-Ml 
0 **<B«a:*ft-C±E2Jil00 *3<*;tfl08 ±fc*J5ft 

«H«Ji#**K:*«ll3 KI8£-C#, KSfittHSSlc 

ft„ Jl©H«JBibT©7*M/^Xh3/-M08 ** 
£IftMttMtl09 fc^fflUT, 8**109. 106 ££#1 
11 ©^TKAHoWSWtti-rsJP^fcSTWBW 

fclOXT?*fc. 
[0 0 3 2] L^U 7*hl^XhCD/I108 , 100 & 

<tt;iio t^trttwittBtttt, ««««Fa[iLTaME 

H, ttHftffttl09 , 106 14, JE**fe>-tJ- 

»4*x©aas"srtBfr*#»*»^^ >*;i*^tf z 

yxMBSSHrrsciifcAD, H32®ttJR#tifii'rcft 

BIT* - i*«T*fc, K*»fct4#*>5*l»4B33K:e 

«stiT*Dx *£-c*omsii3 \$mz&mi&w&m 

i7^hl/yXh^h, Sfe(4^Sfeb<t4-fe^^>> 

stains n^«ft*nfc»^fctt» H3oo«jfi3»t«* 

lc2aco@T, wn©H*W*llixr*c:t»:bK:*« 

>*^*as«ri6r* c t * »r« trs ztffiftfr 

X h l/T±fc#!3Sbfc35(t, *»W»4H*fc*ifa! 

S»T^€T&So K**af7*hUyxht*^T, 
tt#«KJ:««*l4KW*S«a!^'r««Eatt*fi 

[0 0 3 3] aiWR**fcl4H||"C*3eL&«««)Wn 

KS^fflSlc^^ f:I&^n^i o \z&^rz> zl t 

^ ftJP ^ 7 * h V V X h O^Effl \m$m <0* ir y ^S:^ 
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25 

£tt. KB*«*©»«1-*«»KJt«89**a: (MA 
«> Sin) ?L (J:ntt7*hl/^h«»a# <«* 

[0 0 3 4] C©B^¥JattH34-H41CEaianT^i 
PWR©liP) fc£tfffi£<D«ii©WIP£® 

^££$^123 KMP122 *5«ktfl23 

£ £ & J6 fc* 1ST * * > ^Xgte 

±El,fcjIDT*D, t£oTKBBP122 fc<ktfl23 ttH 

»fc*ritan, *<ut«mpi23 K3#-r*ttHPi22 

£03^125 *H35fcSL&a<KBP122 (CffAb 
fc. inSC^ytta^OttMSC^D^JH^S**-?* 

^ttK^yttHl2-H14fcBaLT±ELfcJ;5**tt 

-.urn ft&fcB36fcSLfc»<*jsufc. cti\*&$ 

flja>08P132 *5i;^«Jig^©®«133 

J85BP132 rtfclfA-raJiifciD,, C<D%~<Dy* b 
l/5>*I->-MBi3i SWB-i /-hi:jtilTi&$t 
feo ff& 8£££lfttt*133 fc*fr<&fl*&JflG>BP 

132 <Dmw<s.&m<DfflB\z±r), &®&mi&m tut 

[0 0 3 5] B38fcjRUfciD<> ^7^ht/yXKy- 
M31 £*tC, ttSRfittl33 *«fctf»«E^fflOBBP13 

S^i**T*&. K»-H13l O^^cofiT 



#§B¥7-9 2 6 8 7 

n^O^ffl<0raP132<Dg|DO8S»IC^ B39«C*L 
&»<fflx®|fl©^ifl35 £l?ALfc<, *tC, 040^ 
l/fc»<. 7* hUS^h^-hOfSHBSBS-U 
«U *o*»xJBi3l iH«fc:««PXK:J:OJP** 

tltC^O, Kff§HJgrtCD&jg£|g®«143 Btt»=JB13 
1 ft©#fig£|gi®*£l33 MtfKK&Hfm rtCD«i@S 
gt®#123 iaS*K^tt«fcSnt. S=© 
&<D^145 ft±EiH«fc#ifc*Ctt!B=Jll4l 

K>n5o*i»rts*u »mi3o®«#i5i , 152 
ms3 s*u ^nstt*n-en±EJBi2i , 131 *± 

»*&J80^yi25 £J;tfl35 #7*hl/vAh^Sf£ 

rtan<5f^, ^ne»t>±iB7*hi/> ? xh«»i2i , 

131 *5J;ltfl41 ^tl^co^ 
[0 0 3 6] B«-a»©*»&iB^yi25 

(«fi*tf, pmma) ^it^s^^i^ commit 

ll»-fi!>PI0WB*«*l/* *^ffl*ta«l/, 

^^125 fe»JBl*3fc»«Lft«ftffl?Lfc#ArsCifc 

i/^x hjBrt®s*««©a«*«iiS'r&±E*j*«>* 
^<&, MA\i&&LTmmhm**??s*>zf'rz>ct\z 

-htt*<0*fcS^mS««llDXfcJ;D»J6SU *^ 
* h U ^ h h * tr«S«jQX(c J: 0 »«a n 

mmzmm-rz. *»wtt«*©B»T*w«i»k:E« 

CHffiomWftiWH] 

[0 1 ] ±«H»jsftan&HfiF©^ 9 0*%-%)}, 
[0 2] ±«fc7* h U^X KoKR&fl-TSH 1 ^ 
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(15) 

2? 

7KbfcS&£^1~0"?ft£o 
[0 3] 7*h^h©Btffl)M<0±«IC7* YU 
^Xh©T«jES»L&^h*f«DUfc, 02 MESS© 

[04] 7* Kt^X Y<D1trPttftL»$'-Ytfflim 

is- y *rm * w m© & # £ n l 

[05] i^fe^bfcv- h*BfS©W*lC*T» 
[06] H»TX**^M/TXH»-C«*Lfcl([7*h 
[0 7 ] K^Tt Lft7*hUj;xh bfc«©H 

6 kb*©*?* y W7. Y&&ttw&*ttm$m 
-eft*, 

[08] *7*M/5?xhft»4bfc««k:A«ft« 

0Tft£o 

[09] ±«t»rta*ifcv>f ^ D^*-*;«Bfi* 

[010] ±«KC»«l//t«ttff««-r«SCoMK 
[011] K«HtiB«J:)CAHfJRj:bTRXtEk:tt*S 

\zwmm&^rwz$>z>. 
[012] x-i7x^^i rx-areBtt Litmi i 

[013] BW*b/t7*M^^hft3S«bfc«© 30 
«0?ft£. 

[014] *«WtttoT*J58'rSCt©-C*§, 7 

[015] mytzn, fr*o®wnxznx^z>&, * 

[016] JBn©^«i«»7* h^yX hJHSRS- 

5 l£Eig0igS«<£«lS»0Tft£, 40 
[017] XH|^X£*^bTXHl6T»#bfcBl 6 

ft£o 

[01 8] BW*i/fc7*hu^xhsa«Lfca«) 

[0 1 9] X-»VX^*^UTX-«TB*U&JfcttW 
JS ^ 7 * YUPX Y (Dl-mfSMi/- Y £5R-r«StWfc« 
S0Tft£« 

[020] 7*M/^hM*U WI*Lft7* 50 



»B¥7-92 68 7 

BSftfc, H19fcE«©7*hU^h>"-h*«SC 
WKasfBTCftS. 

[02 1] »2»B7* hIxi?XhJl+©afcaftfc 
«*i*£-r*«k5fc7*- h l^X h©TJifcJS^bfc 
gE6&7* hl/xX h$/-h&*aMfc*bfcHT?ft 

[022] WiW^V YUifZ Yzs—Ytp <DM® £ 
*£T#«tHT* ct 5 £ * T?±«I £«I«ADX b 
fc&0H2 !KE«©a6K*J:Z/7*H/yxhJBft« 

iCWfc*b&Bi"c*s. 

[0 2 3] 01 9-2 2\Z^Xmzm^\stz.*>(Dt 
b&» 02 2lcEacOSffi*5j:t;7^hUv ? Xhg^ 

iC&9^bfe0Tft*c 

[0 2 4] X-»VXJrS^bTIH»Tf«*bfctb*» 

0Tft£ o 

[025] »*R±©«**nfc««iB«anT^ftii7 
fc^aftsnr^ftvi^* h iy^x h ^-Y^msm\z 

[02 6] 7* bl/vX Y<D±Mm*V>7t±\zm%Z 

ftft7tM/?X hflWd^TjWIWS n* ± 5 &ff *t 
*TT, «7*M/^Xh©-h*JI*««linXbfc«©, 
0 2 5fcE*0*«*J:«7* hl^XhlS«5t»K: 
a*bfcfl[ffiBre**. 

[02 7] («j(6b&7*h^XhfeafiU flo 
»*b&«©> H2 6(CE«©7*hUi?XhHSt>^ 
»«S«SC»fc*b&HTftS, 

[02 8] XH»v**«^bTIH»T?»#bfcH*tt 

0T?ft5 o 

[029] 028 fc^a nfc*tt"px-anf n> 
*^ttS3ta n^7 * h v s?x y $^*-r^ < m&zn 
t^z 2 m<D\mmm^m$my* y wjx y^-y 

ft«SWfc*bfcH"C*S. 

[030] »fflbfc»Kfc*v>T-«fctt£anft, 

02 9ictE^©^«^$n, s^sn, *os«sn 
fc7* hi/^x h'>-h®2a©jB*iaa:ttfc*bfcH 
•eft*. 

[03 1] ±SBJ1£, K±«7*M^^XhJlOS« 
an&«**^t:*HlT*J:5ftff*K:*TW«lPX 

bfc&<D> H3 0KE«©7*FU^XhJi**St«t;: 
^bfc0Tft£o 

[0 32] 028-3 ItCMgbT&K^bfc&j* 
TfJBJSjt* ft* t> 5 — O©?i^C07 * h k>?X €:tSA 
fc, 03 KCE«©7^-hl/> ? XhS^«S:MtC^b^ 
0Tft£„ 
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(16) 

29 

mm^y* bu^xbrn^mnmn-r^mo. 03 

[03 5] KB&ffl^iLKffAan&ft&ffl^^e* 

03 4»cia«^7^hk> f xh«fii$wr^sffis 

[03 6] — #<D»H«-*-e«#U *V3S«LT 
[037] BHHMB07* h I/yX h hOttfid' 

nfc«jfits^an&H3 6 tBK^iHirtw^* hi/ 

[03 8] ±mm\H<Dmm^mn^ zzfrnmosytz 

X H**«jDXLfc«0» 0 3 7 fce«©*«* «fctf 
[03 9] 0 3 8(0^7* M/yxh^— h0±SBJB 

[04 0] 7* M/5?X h©fSHJB*«fc«±E 

ftJPtfc* 03 9(^bfc«ii^O^itW^0TfeSo 
[04 1] 04 0H^Lit«}ii*oa#S7^hU> ? JK? 

So 



&B1¥7~9 2 6 8 7 
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• Sffi 
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2 2 • 
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2 5, 
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4 0 • 




mm 


5 1 • 






5 2 • 







20 6 0, 1 0 6, 1 0 9, 1 2 3, 1 3 3, 1 43 



6 2 • • • • ?#/&#7* h VPTs b 
67, 7 4, 9 0, 91, 111--- 

7 0 ■ • • • SttflME 

7 3, 14 1 • • • •»H7*hUyxhJl 

8 0, 1 0 8, 1 1 0, 1 3 1 • • • • 7* bU-JTs b 
v-h 

8 7, 12 1 • • • •»-7*M/^MB 
1 2 2, 1 3 2 • • • • ft£A)HD 
1 2 5 • • • • ^{f 

1 3 5 • • • • msmnf 

1 4 5 • • • • K=ffMO*# 
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7-92687 



119] 



[02 0] 



niimii 



65 



64 

Q-^ 70- 



[02 1] 
62 67 67 



62 



71 




41 



70^ ^70" ^70 




62 



-69 
-71 



124] 



122] 



12 3] 



^' V^F j!.,, " i yf ' j i j f 

1 70^ VO^O^ 



riii 



-82 



69 , 85 Ti7> , 8 , ^ , , . C 65 ■ BO 



"71 



[02 5] 



[02 6] 



12 7] 



JUS 




85 80 B5 91 



-87 



89 



89 | 



87 



89 



12 8] 



[029] 



[03 0] 



Hillll 



-100 



106 
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102 



10*^103 
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13 6] 



13 1] 
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100 




106' 



109^ 109^ ^109 



131 

OTESQ^ Li! □ CLJ 

iW' UTi|LI UU 132^ ^ 133^32 

10 9> / ^ \09 ^° 8 
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imz 5] 




(si) mt. ci. 6 mimn itrtsa#^ 

H 0 1 L 21/027 
// G 0 3 F 7/027 5 0 2 

HO 5 K 3/18 D 7511-4E 

53715 V5^7> *fe>h ^x-AX 
n-h 1320 
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F I fiffi^Sm 
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